Objective: To evaluate the facial aging of women of different ages using a software program to assist in the classification of wrinkles and sagging in the nasogenian region. Method: A descriptive observational study of 100 female volunteers was performed. The women were aged between 20 and 70 years old and were sorted by age group into five groups of 20 volunteers each. The instruments used were the Facial Assessment Protocol, a cephalostat for the standardization of photos, a 14.1 megapixel Sony digital camera, and the Radiocef 2.0 ® software program. The Kolmogorov-Smirnov (KS) test was used for confirmation of normality and all data was statistically analyzed using ANOVA and Tukey's post hoc analysis. The Chi-squared and Pearson's correlation tests were also performed. A significance level of 5% and a p value of ≤0.05 were adopted. Results: It was observed that all age groups had wrinkles in the nasolabial fold region. There was an association between age and the Goglau, Lapiere and Pierard scale. This incidence increased progressively with aging. A moderate correlation (r=0.67) was observed between age and distance from the nasolabial folds, while angle represented only a weak correlation (r=0.3), with the most significant age group that with the shortest distance and the widest angle. Conclusion: The present study demonstrated the importance of the Radiocef 2.0 ® software program in providing a more detailed analysis of the nasolabial folds. It is therefore a complementary assessment to the Facial Assessment Protocol, representing a research protocol for identifying the effectiveness of treatments and improving the evaluative procedure.
INTRODUCTION
During the aging process, several changes rapidly occur in the cutaneous system, including the degeneration of collagen and elastin fiber function. The deterioration of connective tissue functioning means the fat pads under the skin are no longer uniform and the degeneration of elastic fibers, combined with a slower rate of tissue oxygen exchange, causes dehydration of the skin, resulting in wrinkles and facial sagging. 1, 2 The face is prematurely affected by signs of aging, such as the formation of wrinkles. A complex system of muscles, fascia and skin interconnect to form what is almost a single tissue, with similar movements in different facial expression positions. 3 This process is the result of the reduction of deeper fat tissue and the loss of hydration of the skin, together with changes to the connective tissue. 4 Among the signs of the facial aging process, accentuation of the nasolabial folds (NLF), associated with facial sagging, is one characteristic of aging skin. 5 Evaluation of this process is often complex, imprecise, and characterized by subjectivity. Facial evaluation provides the therapist with information that helps to determine changes in the face of the patient during the aging process, offering greater support for therapeutic measures, and facilitating more appropriate and effective treatment. 3, [6] [7] [8] However, medical professionals require a precise method for measuring facial aging. As a result the NLF has been adopted as a reference, as by measuring the length and angulation of the fold the degree of facial aging can be inferred. 1, 4, 5 Cephalometrics have also emerged as a method of increasing the accuracy of measuring facial aging. This is a technique that geometrically analyzes the anatomical complexity of the human head. The captured image is analyzed by a program that measures distances and angles. The Radiocef 2.0 ® software program is responsible for this analysis process. The technique is used in dentistry for diagnosis, planning and monitoring of the dimensions of skull and facial structures to assess craniofacial growth and development, and is an essential part of orthodontic treatment, as it allows assessment of the movement and adequacy of bone and dental structures. 9 Due to the scarcity of methods to evaluate facial symmetry, muscle and skin sagging and measurement of folds and wrinkles in the nasogenian region, a new proposal for analyzing facial aging through cephalometry and the Radiocef 2.0 ® software program, adapted to assess facial chronoaging in women of different ages, would be of great interest to medical professionals. It would potentially represent an alternative method for evaluating the results of the treatment of wrinkles and sagging in the nasogenian region.
The aim of this study was therefore to analyze the accuracy of the objective measurement of the nasogenian wrinkles of women of different age groups using the Radiocef 2.0 ® software as a complementary tool for the evaluation of facial chronoaging.
METHODS
An observational and descriptive study of individuals, including employees, attending the Universidade Potiguar in Natal in the state of Rio Grande do Norte was undertaken between February to June 2011. As the equipment used for this analysis was located at the university, individuals who were present at the location were used in the sample, to facilitate recruitment.
The sample was selected randomly. A total of 100 female volunteers aged between 20 and 70 years old were arranged in five groups of 20 based on the following age groups: 21-30 years old, 31-40 years old, 41-50 years old, 51-60 years old and 61-70 years old. The study was conducted only with women, as they demonstrated more interest in participating in the research and in the subsequent evaluation of chronoaging skin in the facial area. Sample size calculation was not performed, as the selection of individuals was based on the technical conditions and factors related to the use of the equipment at the university, which was limited to 100 trials. The separation into groups based on 20 year age brackets was the result of skin aging patterns observed in clinical practice. 4 The data collection instruments used were the validated Protocolo de Avaliação Facial ("Facial Evaluation Protocol") (PAF), 10 which covers the following topics: identification, age, whether or not individual has used botox, use of sunscreen, is or is not a smoker, skin color, skin type (Fitzpatrick Scale), the Glogau, Tsuji and Lapiere and Pierrard classifications, type and location of wrinkles and muscle tone. A Sony Cyber-shot DSC-W35014.1 megapixel camera with a tripod was placed 1.44 m from the face of the volunteers, at a height adjusted according to each volunteer. A cephalostat was used to position the head and standardize the photographs, with the volunteers seated with their heads positioned level with the horizontal Frankfurt Plane, in the anteroposterior direction, with the equipment supported at the glabella and the ear tips of the apparatus inserted into the external auditory pathways. Slight upward pressure was exerted, making head movement impossible. The Radiocef Studio 2 software program was used to perform the digital cephalometric reading. This method allows the marking of anatomical points on the digital image of a photo or radiography on a computer screen, and then performs automatic measurement. 8 It was used to assess facial aging through the dimensions of the NLF. In this software it was measured the angle of both right and left NFL and the distance between nasal basis and labial comissure (NBLC), as shown in Figure 1 . 
RESULTS
Among the population studied the skin of most of the subjects was white or Asian-Brazilian (56%), mixed-race (32%), or Afro-Brazilian (12%). Regarding type of skin, 43% had mixed skin; 32% normal skin; 12% oily skin; and 6% dry skin. On the Fitzpatrick skin phototype scale, there was a prevalence of 24% of volunteers with type II skin and 33% with type III skin.
According to the Lapiere and Pierard classification, which assesses the degree of wrinkles 24% of the sample were grade I (expression wrinkles), 35% grade II (dermal-epidermal thinning); 16% grade III (gravitational changes with dermal-epidermal and muscle changes) and 25% had no wrinkles. The prevalence of grade II, comprising 35% of the sample, is noteworthy. In terms of the location of wrinkles, only 5% of volunteers in the 21-30 years age group had wrinkles that were characteristic of the accentuation of the NLF. In the 31-40 years age group there was an increase in the number of wrinkles, predominantly of the NLF (60%). From 41-50 years onward, 100% of the volunteers had wrinkles, and all had an accentuated NLF.
Regarding the use of sunscreen, it was found that the vast majority of participants (71%) used sunscreen every day, while 29% did not. A total of 60% of participants used other types of protection, while 40% were unprotected. A total of 74% participants did not smoke, while 26% were smokers.
The average age in each age group was 23.5 ± 2.5 years in the 21-30 years group; 35.2 ± 2.99 years in the 31-40 years group; 45.2 ± 2.84 years in the 41-50 years group; 55.5 ± 3.01 years in the 51-60 years group; and 65.3 ± 2.69 years in the 61-70 years group. Table 1 shows the association between the age groups of volunteers with the facial wrinkles evaluation scales. It was found that there was an association between increased age and increased Goglau (p=0.001) and Lapierre and Pierord scale (p=0.001) results. This accentuation mainly occurred in the age groups above 40 years of age.
In terms of facial symmetry, the results showed that in the 21-30 years and 31-40 years age group the left and right NLF angulation was greater, respectively, especially when compared with the 61-70 year age group. Additionally, the right and left NBLC lengths were lower in the 21-30 years and 31-40 years age groups than in the 61-70 years age group, as shown in Table 2 .
The comparison of the right and left NLF angulation and the right and left NBLC length for the groups and their level of significance are shown in Table 3 . In Table 3 , it can be seen that while there were statistically significant differences among all age groups and analyzed measures, these were most significant for the right and left length (p=0.0001). When the Tukey post hoc test was applied it could be seen that the biggest difference in right angulation was between the 21-30 years age group and the 41-50 years age group ( p=0.056).
For the right and left lengths all the age groups had similarly significant differences (p=0.0001). For the 21-30 years age group the biggest difference was with the 41-50, 51-60 and 61-70 years age groups. For the 31-40 years age group the biggest difference was with the 61-70 years age group. For the 41-50 and 51-60 years age group the biggest difference was with the 21-30 years age group. For the 61-70 years age group the biggest difference was with the 21-30 and 31-40 years age groups. These comparisons applied to both the left and the right lengths. For the left angle, the biggest difference for the 21-30 years age group was with the 41-50 years age group, and vice versa ( p=0.009). Table 4 shows the correlation between the variables of age and measurements of left and right NLF angles and lengths. Table 4 . Correlation between age and measurements of angle and distance of nasolabial fold. Natal, RN, 2011. There was a moderate positive correlation between age and NLF length (r = 0.67), indicating that the NLF increased in length with age. In terms of NLF angle, there was a weak negative correlation (r=-0.31) in relation to age. With advancing age NLF length increases, while angulation decreases, with the age group that had the shortest length and the greatest angle being the most significant.
DISCUSSION
An increase in NLF was noted, especially from 51-60 years of age onwards, due to many factors which result in changes in facial symmetry, such as a reduction of muscle tonicity, increased muscle weakness, chronological changes to the connective tissue, and the action of external agents such as ultraviolet radiation from the sun, culminating in photoaging of the skin. [11] [12] [13] Evaluation of facial aging is a complex process due to the different factors that influence facial symmetry. However, the chronological aging process is reflected in the accentuation of the NLF.
14 Therefore the NLF can be an important parameter for the evaluation of facial symmetry and, indirectly, facial aging. In clinical practice, various methods have been attempted to achieve a more quantitative facial evaluation, including the cephalometric technique, which allows quantitative analysis of the NLF, serving as a parameter for facial symmetry evaluation. 13, 14 Some facial assessment studies have already made use of this type of facial symmetry analysis. In these studies, the technique has proven to be an effective parameter in the evaluation process, identifying a reduction in the angle and an increase in the length of the fold, findings that are associated with the chronological aging process. 10, 15 Combined with other evaluative procedures such as the Goglau, Tsuji and Lapiere and Pierord scales and the Facial Assessment Protocol (PAF), 10 the complementary measurement of nasogenian wrinkles by Radiocef 2.0® software in the evaluation of the facial chronoaging of women of different age groups has been found to be an alternative method of evaluation. From the knowledge of angles and lengths common to specific age groups, a standard range, consistent for the evaluation of different groups of patients of different age groups, can be established. 16, 17 The NLF often becomes deeper and characteristic of facial aging early, at around 22 to 25 years of age. This region is affected by gravity, with sagging and ptosis of tissues occurring between 32 and 35 years of age. 4, 5 The data in the present study shows that as age increased, the angle of the fold was reduced.
It was observed that accentuation of the NLF becomes more common with age, which is associated with changes in dental positioning that occur during the aging process, as well as an increase in skin sagging. These results were better quantified following cephalostat analysis, thereby more reliably complementing the result obtained with the PAF. Therefore, a new way of quantifying facial skin aging has been identified, namely the measurement of NLF angles and lengths. 16, 17 The use of this new assessment technique can therefore contribute to improved monitoring of chronological changes in the face, directly supporting the possible quantification of clinical progression in treatment of the facial region. As a result, this method can complement the PAF, facilitating the confirmation of visual findings.
It has been seen that there is a sharp increase in the characteristics of the facial aging process in older age groups. An association was found between age and the degree of wrinkles found using the Goglau, Tsuji and Lapiere and Pierord scales. The reduction of fibroblast activity, decreased skin elasticity by gradual loss of elastic and collagen fibers contribute to the appearance of wrinkles. 18, 19 The lack of quantitative methods emphasize that these signs can be more clearly identified in the analysis performed in the presence study, demonstrating that with increased aging changes in NLF length and angulation become more visible. As can be seen here, there is a moderate correlation between these results and age, and cephalometric measurement can therefore be considered a valid method for identifying the aging process.
Other methods of evaluation based on facial photographs have been tested by analyzing wrinkles in different regions of the face. 19, 20 However, these methods require more equipment and more complex analysis for characterizing the aging process. The assessment carried out in the present study is more streamlined and aimed at inferring results from the NLF.
Limitations of this study include its sample size, the lack of analysis of different genders, and the need to perform a more specific correlation with other factors that promote aging and the appearance of wrinkles such as solar photo-exposure, living habits, consumption of alcohol, and insomnia.
CONCLUSION
This study demonstrates the effectiveness of cephalometric measurement using Radiocef 2.0® software in providing a more detailed analysis of the nasolabial folds, representing, therefore a complement for Facial Assessment Protocol evaluation. It may, as a result, be considered a method for identifying the effectiveness of treatment by optimizing the evaluation method. Given the importance of the nasolabial fold as a surface marker for skin and muscle aging, measuring its angulation and length can be a way to evaluate this process.
